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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 

Description, pages: 

1 -9 as received on 28/1 1/2000 with letter of 24/1 1/2000 

Claims, No.: 

1 -8 as received on 28/1 1 /2000 with letter of 24/1 1/2000 

Drawings, sheets: 

1/4-4/4 as received on 28/1 1/2000 with letter of 24/1 1/2000 

2. With regard to the language, all the elements marked above were available or furnished to this Authority In the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of International preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
International preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application In computer readable form. 

□ furnished subsequently to this Authority In written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the Information recorded In computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucli amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-8 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-8 




No: 


Claims 




Indnstri;?! applicability (lA) 


Yes: 


Claims 


1-8 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the International application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item VIII 

Certain observations on the international application 

The present application does not meet the requirements of Article 6 PCT, because the 
subject-matter of the invention is unclear. The reasons are given hereafter. 

1 . The subject-matter of claim 8 is defined by its intended use on a mobile X-ray unit 
(PCT guidelines lll"4.8a). This claim should have been directed to a "X-ray unit 
comprising a system according to any one of the previous claims". Such a 
definition is assumed for Item V below. 

2. According to the description (page 5 line 18 - page 6 line 10), the use of a 
feedback circuit in the control means is a preferred embodiment, whereas these 
features are defined in independent claim 1 (PCT guidelines III-4.3). 

Re item v 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 



Following document is cited in the present communication : 

D1: EP-A-0253333 
1. Claim 1 

1.1 The following features are known from the prior art and are disclosed in 
combination in D1 Fig. 6 to 9 : 

system for the controlled operation of a device such as a portable X-ray 
machine propelled by electric motors, which system comprises two drive 
wheels 12,14 mounted in an axially opposed manner, propelled by 
electromotive means, and control means to govern the propulsion of the 
drive wheels, wherein 
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each drive wheel 12,14 is propelled by an independent electric motor 18,20, 
and whereby independent control means are provided for each electric 
motor 18,20, which control means comprise 

an independent power amplifier 22,24 which amplifies electrical signals 
produced by sensor means 64,66, and supplies electric power to the 
corresponding electric motor 18,20; where 

the sensor means 64,66 detect a mechanical force of pushing and pulling 
applied to a push and pull element 16 by a user, and transform said 
mechanical force into electrical signals that indicate the degree of the force 
and the direction of the mechanical force applied on said push and pull 
element 16 (column 6 line 46 - column 7 line 9 and column 9 lines 4-12); 
the power amplifier 22,24 amplifies the signals and supplies the electric 
motor 18,20 in order that it propels the drive wheel 12,14 in accordance with 
a torque corresponding to the movement ordered by the sensor means 
64,66; 

the sensor means 64,66 which control each electric motor 18,20 being 
capable of being operated separately in such a way that each drive wheel 
12,14 is powered selectively. 

Although it is not explicitly stated in D1 that the amplification factor is a 
function of the weight of the device, this feature is implicit from the aim of the 
invention (column 1 line 50 - column 2 line 4). 

1 .2 The subject-matter of claim 1 differs from that of D1 , which is considered to 
represent the closest prior art, by that a feedback circuit, which compares 
the true power fed to the electric motor with a pre-established nominal value, 
is provided for each power amplifier. The subject-matter of claim 1 is 
therefore novel in the sense of article 33 (2) PCT as compared to that of D1 . 
The effect of this feature is that the power fed to the electric motor can be 
altered, for example when the device is on a ramp, in order to provide the 
necessary power to the electric motor for it to perform the movement 
ordered by the sensor means (page 5 line 18 - page 6 line 10).This 
additional feature is neither disclosed in his present form nor rendered 
obvious by any of the documents cited in the search report. The subject- 
matter of claim 1 would therefore involve an inventive step in the sense of 
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article 33 (3) PCT. 

2. Dependent claims 2 to 8 

Clainns 2 to 8 are dependent from claim 1 and would therefore also meet the 
requirements of the PCT. 

Re Item VII 

Certain defects in the international application 

- Contrary to Rule 6.3(b) (i) PCT, the features known in combination from the closest 
prior art D1 are not placed in a preamble of independent claim 1 (see Item V point 1.1), 
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TITLE OF THE INVENTION 
SYSTEM FOR THE CONTROLLED OPERATION OF A DEVICE 
PROPELLED BY ELECTRIC MOTOR 
TECHNICAL FIELD OF THE INVENTION 

5 The present invention lies within the technical 

field of devices propelled by an electromotive force and 
particularly in the sector of drive systems for electric 
trolleys and self-propelled devices. 

STATE OF THE ART PRIOR TO THE INVENTION 

10 At present, devices powered by electric motor, such 

as trolleys, fork-lifts or platforms for transporting 
loads, merchandise, pallets, crates, etc., jacks and 
self-propelled instruments like for example mobile X-ray 
units, find application in a plurality of industrial and 

15 commercial sectors. 

Such devices are usually propelled by one or more 
drive wheels operated by electric motors, with the 
facility for the operator to select between functions of 
start/stop, forward/reverse movement and, in some cases, 

20 travelling speed. This type of device is handled by an 
operator standing on the floor who controls the direction 
and, where appropriate, the travelling speed by control 
means corresponding to the functions mentioned. The 
control means are usually situated on a lever or bar 

25 which, in order to direct the device to the left or to 
the right, is usually coupled to a frame or platform, 
having said frame or platform one or more wheels which 
turn freely and are swivel-coupled to the front or rear 
part of the body of the device, so that the displacing of 

30 the bar or lever to the right or to the left permits the 
device to be turned to the right or to the left- 

These conventional devices, although very useful, 
have a number of drawbacks. 

In this sense, a first drawback of the conventional 

35 devices is that by having the operations of turning to 
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the right or to the left done by manually positioning the 
direction of the free wheels, the possibility of 
performing turns in confined spaces proves complicated. 
Furthermore, with this type of device, it also proves 
5 relatively complicated to move at an adequate speed and, 
consequently, for safe and precise handling, training in 
handling is necessary. 

The European patent application EP 0 253 333 
describes a control system for providing power to 

10 independently driven wheels of a power driven cart for 
transporting medical diagnostic equipment* A manually 
engageable handle is mounted to the cart in a position 
allowing a person to exert a manual force on the handle 
in a direction in which it is desired for the cart to 

15 move. Force sensors are coupled to the handle to sense 
the manual force applied, to it in a plane parallel to the 
plane on which the cart is to be moved. The force sensors 
provide signals representative of the magnitude axid 
direction of the manual force applied to the handle in 

20 forward, reverse and turning directions. Electronic 
circuits are coupled to the force sensors for providing 
control signals to motors driving the wheels of the cart 
for independently controlling direction and velocity of 
movement of the cart. 

25 The features known in combination from this European 

patent are placed in the preamble of independent claim 1. 

OBJECT OF THE INVENTION 
The object of the present invention is to overcome 
the drawbacks mentioned above by means of a system which 

30 permits the controlled operation of a device propelled by 
electric motor, which is easy to handle without any need 
for intensive training, which can turn in confined spaces 
and which, in spite of being an active motorised element, 
behaves with a certain pasiveness which translates into a 
35 sensation of heaviness for the operator which contributes 
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to the operator' s handling of the device being intuitive, 
very precise, easy and quick. 

DESCRIPTION OF THE INVENTION 
In accordance with the invention, the aforementioned 
5 objects are achieved by means of a system for the 
controlled operation of a device propelled by an electric 
motor which comprises at least two drive wheels fitted at 
opposite ends of an axle, propelled by electromotive 
means, and control means for governing the propulsion of 
10 the drive wheels, in which each drive wheel is propelled 
by an independent electric motor and in that each 
electric motor is provided with independent control 
means. In accordance with the invention, these control 
means for each electric motor comprise an independent 
15 power amplifier which amplifies electrical signals 
produced by sensor means, and xeeds fesleuuric powcr to ths 
electric motor. The sensor means detect the mechanical 
force of pushing and pulling applied to a push and pull 
element by a user, and transforms said mechanical force 
20 into electrical signals indicating the degree of the 
force (e.g. strong, very strong or weak) at the direction 
(forward or backward) of the mechanical force applied in 
said push and pull element. The amplifier amplifies the 
signals in accordance with an amplification factor in 
25 terms of the weight of the device, and feeds the electric 
motor so that it powers the drive wheel in accordance 
with a torque corresponding to the movement ordered by 
the sensor means. The sensor means which order each 
electric motor can be operated separately in such a 
30 manner that each drive wheel can be propelled 
selectively. 

In a preferred embodiment of the invention, the 
system comes with two wheels each propelled by its own 
electric motor as well as ' with first control means for 
35 the first electric motor and second independent control 
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means for the second electric motor. In accordance with 
this embodiment, the first control means comprises first 
sensor means required by a first push and pull means, and 
the second control means comprises second sensor means 
5 required by a second push and pull means. Preferably, the 
first and the second push and pull element, are 
interconnected through a connecting element coupled in 
such a manner that pulling or pushing the connecting 
element by the user can act selectively on the first or 
10 the second push element. 

In a preferred embodiment of the invention, the 
connecting element is a handle whose extremities act 
respectively on the respective push and pull elements, 
which in turn act on the respective sensors. With this 
15 arrangement, it is achieved that, by pushing or pulling 
the handle, the operator is able to manoeuvre in an 
especially easy and comfortable manner. Thus, when the 
handle is situated at the rear of the device and the 
operator wishes to start to move forwards, he has only to 
20 grasp the handle with both hands, one on the left part of 
the handle and the other on its right part, and push it 
with the same force by both hands. In this manner, the 
extremities of the handle shall apply the same pressure 
on the two sensors which shall transmit the electrical 
25 signals corresponding to their respective control means 
so that both electric motors operate at the same speed. 
When the operator wishes to turn to the right, he pushes 
the handle more firmly in his left hand, so that the 
control means on the left side order the electric motor 
30 on the left to rotate at a greater speed than that on the 
right and, consequently, the left drive wheel turns more 
quickly than the right one and, if it is wished to turn 
to the left he pushes more firmly in his right hand in 
which case the control means of the right side and, 
35 consequently, the right side electric motor and the right 
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drive wheel work in a way as the described above with 
respect to the manoeuvre of turning to the right • When 
the operator wishes to start to reverse, he pulls the 
handle instead of pushing it, in the same way as the 
5 described before with respect to moving forwards. 

When the operator wishes to turn the device around, 
he pushes the handle with the opposite hand to that of 
the turning direction and simultaneously he pulls the 
handle with his other hand. In this case, the motor and, 

10 consequently, the drive wheel of the side on which the 
operator pulls the handle rotates backwards whereas the 
drive wheel on the side on which the operator pushes the 
handle rotates on the opposite direction, thereby making 
it possible for the device to turn around completely, 

15 Likewise, the operator can select the travelling 

speed by simply pushing or pulling the handle with 
variable strength . 

In a preferred embodiment of the system of the 
invention each of the control means also comprises first 

20 preamplifier means which amplifies the electrical signals 
produced by the sensor means as a function of the pushing 
or pulling force detected, which feeds preamplified 
signals to the power amplifier which supplies the drive 
wheel. In this preferred embodiment, it is also 

25 especially beneficial that each of the control means 
comprises also for each power amplifier, a feedback 
circuit which compares, by comparator means, the true 
value of electric power supplied to the electric motor 
with the pre-established value of electric power 

30 necessary to achieve movement of the of the drive wheel, 
and transforms the difference detected ^which arise for 
example when the drive wheel is on a ramp sloping upwards 
or downwards- between the true value and the pre- 
established value, into error signals by means of which 

35 the input electrical signals to the power amplifier are 
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altered in order that the latter supply the necessary 
power to the electric motor for it to rotate on a basis 
of the torque required to perform the movement ordered by 
the sensor means • In this manner it is achieved that the 
5 unevenness of the surface over which the device is 
travelling is automatically offset insofar as its 
possible effect on the motion of the device is concerned, 
and .the movement is therefore uniform. Appropriately, 
each feedback circuit comprises a second preamplifier 
10 means which amplifies the error signals. 

In an especially preferred embodiment of the system 
of the invention, the latter is incorporated into a 
mobile X-ray unit. It is well known these units are very 
heavy (400-600 kg, usually) and have to be capable of 
15 being manoeuvred often in very confined spaces, by 
personnel not accustomed to handling this type of 
apparatus frequently. 

According to the invention, the amplification factor 
applied to the power amplifier is calculated so that a 
20 relation is maintained between the weight of the 
propelled device and the application of a reasonable 
force on the push and pull elements by the user. 

As sensors for detecting the pushing or pulling 
force applied by the operator, use can be made of load 
25 cells (like for example extension-measuring gauges), 
pressure detectors, and also piezoelectric, optical, 
magnetic, capacitive and resistive sensors. 

As power amplifiers use can be made of standard 
instrumentation amplifiers and preamplifiers for the 
30 input signals, such as those marketed by the company 
ANALOGUE DEVICE. 

DESCRIPTION OF THE DRAWINGS 
The invention is described hereunder on the basis 
of an eiabodiment shown in the drawings attached hereto 
35 which form an integral part of this descriptive 
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specif ication, in which: 

figure 1 shows a schematic block diagram which 
shows the basic electronic and electrical elements of the 
system of the invention in an embodiment applied to a 
5 device propelled by two drive wheels; 

figure 2 shows a schematic block diagram, 
corresponding to figure 1, of the basics elements related 
with the control of the left side drive wheels- 
figure 3 shows a schematic plan view of the most 
10 significant components of the system in the embodiment 
illustrated in figure 1; 

figure 4 is a schematic view of the disposition the 
handle, the left side force sensor and the left side push 
and pull element, shown in figure 3; 
15 DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 

As can be appreciated from figure 1, the system 
comprises a force sensor 1 which detects the mechanical 
force of pushing, +FI, or pulling, -FI, applied by the 
operator, and transmits signals indicating the forces 
20 detected to the power amplifier 2. The amplifier 2 
amplifies the signal by a factor KI and supplies the 
resulting electric power to the left, direct current 
motor 3, which powers the left drive wheel 4. A feedback 
circuit 5 which measures the motor current which is 
25 proportional to the torque, detects any difference 
between the nominal value and the true value and 
generates, in the event of there being differences 
between these values, an error signal which is applied to 
the amplifier 2 in addition to the signal received from 
30 the force sensor 1 . Figure 1 also shows the layout of the 
elements for controlling and propelling the right wheel, 
comprising the right force sensor 6 which detects the 
pushing +FD, or pulling forces, -FD, applied by the 
operator, the right amplifier 7, the right electric motor 
35 8, the right drive wheel 9 and the right feedback circuit 
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10. For the propulsion of the left wheel an entirely 
similar layout of elements is provided. 

It can be appreciated from figure 2 that the left 
side feedback circuit 5 comprises a preamplifier 11 for 
5 the error signal and another preamplifier 12 for the 
signal received from the force sensor 1. The layout shown 
in figure 2 for the left side is entirely similar to the 
layout of elements on the right side (not shown in figure 
2) . 

10 Figure 3 shows the physical layout of: 

- the force sensors 1, 6 comprising .extension- 
measuring gauges (VISHAY) la, 6a, 

- the electric motors 3, 8, 

- the drive wheels 4, 9 in a mobile X-ray unit 13, 

~ the push and pull elements 14, 15 comprising 
spring metal bands, anchored in respective 
fasteners 16, 17 of the unit 13 framework, said 
push and pull elements being joined to each other, 
at their outside extremities, by means of a handle 
20 18. 

It can also be appreciated that, in the embodiment shown 
in figure 3, the power supply is a set of rechargeable 
batteries 19. 

Figure 4 shows in greater detail the layout of the 
25 force sensor la, of the push and pull element 14 and of 
its fastener 16, as well as of the handle 18. 

From figures 3 and 4 it can be deduced that when the 
user pulls or pushes the handle 18, this results in a 
forward or backward spring deformation of the band 
30 corresponding 14, 15, which deformation is detected by 
the respective extension-measuring gauge la, 6a and 
converted into an electrical signal in accordance with 
that explained above. Due to the flexibility of the bands 
14, 15, when the user is not pushing or pulling the 
35 handle, released either intentionally or accidentally. 
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the bands return to their stop position and, as a result, 
the motion of the unit is halted. 

The embodiment illustrated in the figures can be 
applied, by way of example, to a self-propelled mobile X- 
5 ray unit, of approximately 400 kg in weight. In this case 
use can be made of two GSC electric motors 3, 8, each 
with a power of 500 W and a torque of 15 Nm, two MtALOGUE 
DEVICE power amplifiers, each of 500 W, which incorporate 
the preamplifiers 11, 12 of the left feedback circuit 5 
10 and the preamplifiers (not shown) of the right feedback 
circuit 10. To provide the user with a sensation of 
heaviness which permits him to push and pull the unit 
with greater security, it has been calculated that he 
should apply a force, in respect of each hand, of between 
15 0 (= stopped) and 4 kg when pushing +FI, +FD, or pulling 
-FI, -FD, detectable by the force sensors 1, 6. The power 
amplifiers 2, 7, multiply these pushing or pulling forces 
by factors KI, KD which can be set for example in 11 and 
feed the corresponding power to the electric motors 3, 8 
20 so that they can propel the wheels 4, 9 with the 
necessary forces +KIFI, -KIFI, +KDFD, -KDFD. When the 
operator is moving the unit on a downward slope and is 
pushing with maximum force of 4 kg, this implies the unit 
will be travelling at the maximum attainable speed. When 
25 moving the unit over a flat floor or on an upward slope, 
the maximum speed is reduced in order to achieve a 
greater drive force. Depending on the force applied, the 
operator can therefore regulate the travelling speed over 
each surface. 

30 
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AMENDED CLAIMS 

1.- A system for the controlled operation of a device 
propelled by electric motor, 

5 said system comprising, 

at least two drive wheels mounted in an axially 
opposed manner, equipped with control means to 
govern the propulsion of the drive wheels, wherein 
each drive wheel (4, 9) is propelled by an 

"•0 independent electric motor (3, 8) and independent 

control means provided for each electric motor, said 
control means comprising 

an independent power amplifier (2, 7) which 
amplifies electrical signals produced by sensor 

15 raeans (1^ la,- 6,^ 6a)/ and supplier e.^ ectri n power to 

the corresponding electric motor {3, 8); 

sensor means (1, la, 6, 6a) for detecting a 
mechanical force { + FI, -FX, -i-FD, -FD) of pushing 
(+FI, +FD) and pulling {-FI, -FD) applied to a push 

20 and pull element (14, 15) by a user, and 

transforming said mechanical force (+FI, -FI, +FD, - 
FD) into electrical signals that indicate the degree 
and the direction of the mechanical force applied on 
said push and pull element (14, 15), 

25 said sensor means (1, la, 6, 6a) capable of 

being operated separately in such a way that each 
drive wheel (4, 9) is powered selectively 



30 



characterised in that, 

the amplifier {2, 7) amplifies the signals in 
accordance with an amplification factor (KI, KD) as 
a function of the weight of the device (13) and 
supplies the electric motor in order that it propel 
the drive wheel (4, 9) in accordance with a torque 
35 corresponding to the movement ordered by the sensor 
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means (1, la, 6, 6a) where each one of the control 
means comprises in addition for each power amplifier 
(2, 1) , a feedback circuit (5, 10) which compares, 
by means of a comparator means, the true value of 
the electric power fed to the electric motor with 
the pre-established nominal value of the electric 
power needed to achieve movement of the drive wheel, 
and transforms differences detected between the true 
value and the pre-established value into error 
signals (+11, -II, +ID, -ID) by means of which the 
electrical input signals to the power amplifier are 
altered in order that the latter supply the 
necessary power (+KIFI, -KIFI, +KDFD, -KDFD) to the 
electric motor (3, 8) in order that it can rotate on 
basis of the torque needed to produce the movement 
ordered by the sensor means (1, la, 6, 6a) • 

2. A system in accordance with claim 1, characterised 
in that it has at least a first and a second electric 
motor (3, 8) as well as a first independent control means 
for the first electric motor (3) and a second independent 
control means for the second electric motor (8), the 
first control means comprising a first sensor means (1, 
la) required by a first push and pull element (14) , suid 
the second control means comprising a second sensor means 
(6, 6a) required by a second push and pull element (15) . 

3- A system in accordance with claim 1 or 2, 
characterised in that each one of the control means also 
comprises a first preamplifier means (12) which amplifies 
the electrical signals produced by the sensor means (1, 
la, 6, 6a) as a function of the pushing or pulling force 
detected (+FI, -FI, +FD, -FD) , which applies preamplified 
signals to the power amplifier (2, 7) which feeds the 
drive wheel* 
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4. A system in accordance with claim 1^ 2 or 3, 
characterised in that the feedback circuit (5, 10) 
comprises a second preamplifier means (11) which 

6 amplifies the error signals (+11, -li) . 

5. A system in accordance with claim 2, characterised 
in that the first and the second push and pull elements 
(14, 15) which are connected to the first and second 

10 force sensors (1, la, 6, 6a), are coupled to each other 
through a connecting element (18), said coupling being in 
such a manner that the pulling or pushing of the 
connecting element (18) by the user can act selectively 
on the first (14) or the second (15) push element. 

15 

6. A system in accordance with claim 5, characterised 
in that the first and second push and pull elements (14, 
15) connected to the first and second force sensors (1, 
la, 6, 6a), and the connecting element (18), configure an 

20 assembly formed by a handle* 

7. A system in accordance with claim 5 or 6, 
characterised in that the push and pull elements (14, 15) 
are formed by bands whose first extremities are coupled 

25 to the connecting element (18) and whose second 
extremities are held immobile in fasteners (16, 17), and 
in that the first and second force sensors (1, la, 6, 6a) 
are extension-measuring gauges (la, 6a) arranged on the 
bands (14, 15) in such a manner that when the connecting 

30 element is pushed or pulled, a deformation arises in the 
corresponding band (14, 15), said extension being 
detected by the pertinent gauge (la, 6a) . 



35 
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8. A system in accordance with any one of the previous 
claims, characterised in that the device propelled (13) 
is a mobile X-ray unit. 

5 
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International application No. PCT/ES99/00381 



I. Basis of the opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".): 

Description, pages: 

1-9 as originally filed 

Claims, No.: 

1-10 as originally filed 

Drawings, sheets: 

1/4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(il) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) 
Inventive step (IS) 
Industrial applicability (lA) 

2. Citations and explanations 
see separate sheet 

Form PCT/IPEA/408 (Boxes I- VIII, Sheet 1) (January 1994) 



Claims 1-3,6-10 
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Claims 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item VHI 

Certain observations on the international application 

The present application does not meet the requirements of article 6 PCT, because the 
subject-matter of the claims is unclear. The reasons are given hereafter. 

s 1 . In order to define clearly the features of the claimed system, line 2 of claim 1 

should read : system for the controlled operation of a device propelled by electric 
motor, said system comprises ... (PCT guidelines III-4.1). 

\2. In claim 2, reference should be made to a first and a second independent control 
means instead of first and second means for control o/...(PCT rule 10.2). For the 
same reason, reference should always be made to the push and pull elements in 
claims 6„ 7 and 8. 

' "^3. The wording of claim 2 is also unclear with respect of the use of "the first control 
means consisting of first : and secondly : 

Furthermore, the control means, as defined in claim 1 (lines 1 1-23) would 
comprise an independent power amplifier and sensor means, whereas, according 
to the wording of claim 2, the control means are only consisting of a sensor 
means, which formulation would exclude the power amplifier. The subject-matter 
of claim 2 would therefore be inconsistent with that of claim 1, and with the 
description page 3 lines 13-26 (PCT guidelines III-4.3). 

In the present case, it would appear that the correct wording for lines 2-8 of claim 
2 should be : ...electric motor (3,8) as well as a first independent control means for 
the first electric motor (3) and a second independent control means for the second 
electric motor (7), the first control means comprising a first sensor means (1,1a) 
required by a first push and pull element (13), and the' second control means 
'comprising a second sensor means (5,5a) required by a second push and pull 
element (14). 

This corrected wording is taken into account for the purpose of examination with 



Form PCT/Separate Sheet/408 (Sheet 1) (EPO-Aprit 1997) 



WRITTEN OPINION 
SEPARATE SHEET 



International application No. PCT/ES99/00381 



regard to novelty and inventive step (see Item V). 

^ 4. According to the description, the verb "consisting of" should also be replaced by 
"comprising" in claims 3 to 5 (see point 3). 

5. The subject-matter of claim 9 is defined by its intended use on a mobile X-ray unit 
(PCT guidelines lll-4.8a). It is assumed that this claim will be directed to a mobile 
X-ray unit comprising a system according to any one of the previous claims. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 



Following documents are cited in the present communication : 

^ •* . I— n A r\r^ r OOOO 

D2: US-A-5425069 
D3: EP-A-0707842 



1. Claim 1 



The following features are known from the prior art and are disclosed in 
combination in D1 Fig. 6 to 9 : 

system for the controlled operation of a device such as a portable X-ray machine 
propelled by electric motors, which system comprises two drive wheels 12,14 
mounted in an axially opposed manner, propelled by electromotive means, and 
control means to govern the propulsion of the drive wheels, wherein 
each drive wheel 12,14 is propelled by an independent electric motor 18,20, and 
whereby independent control means are provided for each electric motor 18,20, 
which control means comprise 

an independent power amplifier 22.24 which amplifies electrical signals produced 
by sensor means 64,66, and supplies electric power to the corresponding electric 
motor 18,20; where 

the sensor means 64,66 detect a mechanical force of pushing and pulling applied 
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to a push and pull element 16 by a user, and transform said mechanical force into 
electrical signals that indicate the degree of the force and the direction of the 
mechanical force applied on said push and pull element 16 (column 6 line 46 - 
column 7 line 9 and column 9 lines 4-12); 

the power amplifier 22,24 amplifies the signals and supplies the electric motor 

18,20 in order that it propels the drive wheel 12,14 in accordance with a torque 

corresponding to the movement ordered by the sensor means 64,66; 

the sensor means 64.66 which control each electric motor 18,20 being capable of 

being operated separately in such a way that each drive wheel 12,14 is powered 

selectively. 

Although it is not explicitly stated in D1 that the amplification factor is a function of 
the weight of the device, this feature is implicit from the aim of the invention 
(column 1 line 50 - column 2 line 4). 

All features of claim 1 being disclosed in combination in D1, the subject-matter of 
this clairr^ lacks ncvslty in the sense of article 33 (2) PCT as compared to D1. It 
should be noted that D2 (column 7 and 8 and drawings 9 to 10) and D3 would 
also disclose all features of present claim 1. 

2. Dependent claims 2 to 10 

2.1 The additional features of claim 2 are also disclosed in D1, D2 and D3, 
where each control means comprise a sensor means fitted on a push and 
pull element. 

2.2 The preamplifiers defined in claim 3 are also disclosed in D1 (Fig. 6 
elements 26,28 and column 4 line 44-53). 

2.3 The additional features of claims 6, 7 and 8 are also disclosed in D1 (Fig. 7) : 

- handle 16 can selectively act on the first or second push and pull 
element, and is coupled to each of them, 

- bands 72,74 coupled at one end to the handle 16 and at the other end 
on the X-ray device, said bands comprising extension-measuring 
gauges G1 to G4; 

and in D2 and D3. 
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2.4 The subject-matter of claim 4 differs from that of D1 , which is considered to 
represent the closest prior art, by that a feedback circuit, which compares 
the true power fed to the electric motor with a pre-established nominal value, 
is provided for each power amplifier. The subject-matter of claim 4 is 
therefore novel in the sense of article 33 (2) PCT as compared to that of D1 . 
The effect of this feature is that the power fed to the electric motor can be 
altered, for example when the device is on a ramp, in order to provide the 
necessary power to the electric motor for it to perform the movement 
ordered by the sensor means (page 5 lines 6-27 and page 7 lines 5-12).This 
additional feature is neither disclosed in his present form nor rendered 
obvious by any of the documents cited in the search report. The subject- 
matter of claim 4 would therefore involve an inventive step in the sense of 
article 33 (3) PCT. It is suggested that a new independent claim be drafted to 
include these features, bearing in mind that the features known in 
combination from D1 should be placed in the preamble of such a claim in 

2.5 Claim 5 is dependent from claim 4 and would therefore also meet the 
requirements of the PCT. 

^ 2.6 A mobile X-ray unit, as defined in claim 9, and comprising a system in 

accordance with claim 1 , would not be novel as compared to that of D1 . for 
the reasons given in point 2.1. 

^"^2.7 The additional features of claim 10 are implicit features for such type of 
system (see point 2.1). 



Re Item VII 

Certain defects in the International application 

t - Contrary to rule 5 (1) a) PCT, the closest prior art D1 is neither cited nor briefly 

disclosed in the description. 
/ 1^ - Contrary to rule 6.3(b) (i) PCT, the features known in combination from the closest 

prior art D1 are not placed in a preamble of independent claim 1. 
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A- In the description page 7 lines 21-22, the preamplifiers should respectively have the 

reference signs 10 and 11. 
/ The wording "characterized because" should be replaced by "characterized in that" in 

all claims, the use of the word "because" being unclear in the present context. 
V - Reference sign "5" should not be used for two different features (left side wheel and 

wright side feedback circuit). 
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Dear Sirs: 

(1) In response to the first Written Opinion issued on the 
above refei enoed application, the foilowing is suomitted on behalf 
of the applicants: 

* replacement sheets 1 -9 with a description 

* replacement sheets 1 0-1 3 with a new set of claims 1 -8 

explanatory sheets 1-14 which are copies of pages 1-14 of 
original English translation in which amendments to the 
description and claims have been inserted in handwriting, 
and an additional sheet -2A- showing further amendments 
made in the description 

* replacement sheets 1 -4 of the drawings 

(1-1) As readily apparent, the amended claims are supported in 
the original disclosure of this application as follows: 

• Amended claim 1 is supported in original claims 1 and 4. 

• Amended claims 2-3 are supported in original claims 2-3. 

• Original claim 4 has been deleted and the subject matter 
thereof has been included in amended claim 1 . 
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• Amended claims 4-8 are supported in original claims 5-9. 

• Original claim 10 has been deleted. 

When reviewing the description and claims for making the amendments, we also 
made some clerical self-evident amendments aimed to improve the language of the 
application and to correct some minor errors. 

(1.2) The amendments In the description are as follows: 

Some of the self-evident linguistic amendments made 

In original page 1, line 24. "which" has been replaced by "The control means"; 

in original page 1 . line 26, "said frame or platform" has been inserted after 
"having"; 

in original page 1 , line 27, "which in turn is" has been replaced by "and are"; 

in original page 3, line 32, "is" has been replaced by "In"; 

in original page 4, lines 9 and 14, "with more force" has been replaced by 
"more firmly"; 

in original page 4, line 10, "of has been replaced by "on"; 

in original page 4, line 12, page 7. line 25, "left" has been replaced by "righf; 

in original page 6, line 25, page 7, line 20, "right" has been replaced by "left". 

In page 2, after line 7, a brief description of the identification and discussion of 
document D1 has been inserted. 

(1.3) The amendments in claims are as follows: 

All claims have been amended by replacing the wording "characterized because" by 
"characterized in thaf as per examiner's suggestion. 

The features known in combination from the closest prior art D1 have been placed in 
the preamble of independent amended claim 1 . 

Original claim 10 has been deleted given that the features reflected there are implicit 
for this type of systems. 

(1 .4) Amendments throughout the entire text of the application: 
The verb "consisting of has been replaced by "comprising". 
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The wording "means of control" has been replaced by "control means", 
lo'ected'""^' specification, claims and drawings have been 

in 'the desifrl^t^n''«.'^T';! h l"^"^'"®^ ^"^^"^^^ ^'^'^^^ amendments 

rorand do nnt L ^f^'^^i* ^®^«^*th. are directly and unambiguously derivable 

S. ^d rytelhus adSle' ''''''' ^'''^'^^ ^'^'-"^ 

.^"^o^eto^^^^^ ~ ^PP"-'- Objected for 

i^ov^andln'^ Jn.l'i;^'"'"^^ considered to define subject matter which 

IS novel and inventive because of the following reasons: 

rnow^!°H^!lo'^T'.l^®*®'" providing power to independently driven wheels of 
LrSrfLn TK "il*^ ^ a'-'-angement to the one described in the present 

or « however, as already pointed out by the examiner, no teaching 

PnntrS^ '^^'''^ P^-'so" in^r that by providing said 

t^e fSSg waT ^ " '''''''''' ^''^'^^'^^ °^ ''"P'°^^^ 

t^ro?.1 » ® is moving at a specific speed and a variation on the resistant 

h3r t '^'^®^?u"^.f ^^^f^P'e a ramp- the operator no longer needs to modify 
their force ori the handle, because thanks to the feedback circuit, the input signal 

0 the control system is the difference between the signal needed to compensate 
tnis alteration and the signal coming from the sensors attached to the handle on 
which the operator applies the force to drive the device. If the control system lacks 
said feedback circuit, the operator should modify their driving force to maintain the 
speed of the device. 

In view of the above, it is submitted that the invention as now claimed is novel 
unobvious and unexpectedly advantageous, and thus patentable over D1 . 

It is submitted that all amendments are self-evident and unambiguously derivable 
from the original disclosure. 

e2 i/^t^^""^^^'® 'consideration of the present submissions is earnestly solicited 
bnouid the examiner have further objections or objections to any of the amendments 
rrjade. issuance of a corresponding second Written Opinion is requested. In view of 

1 onni ^^^^ "^^s* established will not expire until the 28th 
Marcn 2001 sufficient time for issuance of such a second Written Opinion and a 
eventually filing a response thereto should be available 




Respectfully submitted, 



TITLE OF THE INVENTION 
SYSTEM FOR THE CONTROLLED OPERATION OF A DEVICE 
PROPELLED BY ELECTRIC MOTOR 
TECHNICAL FIELD OF THE INVENTION 

5 The present invention lies within the technical 

field of devices propelled by an electromotive force and 
particularly in the sector of drive systems for electric 
trolleys and self-propelled devices. 

STATE OF THE ART PRIOR TO THE INVENTION 
10 At present, devices powered by electric motor, such 

as trolleys, fork-lifts or platforms for transporting 
loads, merchandise, pallets, crates, etc., jacks and 
self-propelled instruments like for example mobile X-ray 
units, find application in a plurality of industrial and 
IS commercial sectors 

Such devices are usually propelled by one or more 
drive wheels operated by electric motors, with the 
facility for the operator to select between functions of 
start/stop, forward/reverse movement and, in some cases, 
20 travelling speed. This type of device is handled by an 
operator standing on the floor, who controls the 
direction and, where appropriate, the travelling speed by > 

mee^ns -o^ con - trol s- corresponding to the functions 

mentioned ♦ which are usually situated on a lever or bar 
25 which^ in order to direct the device to the left or to the 

right, is usually coupled to a frame or platform, having<:«-»> 
one or more wheels which turn freely which — i-H — turft — 
swivel-coupled to the front or rear part of the body of 
the device, so that the displacing of the bar or lever to 
30 the right or to the left permits the device to be turned 
to the right or to the left. 

These conventional devices, although very useful, 
have a number of drawbacks. 

In this sense, a first drawback of the conventional 
35 devices is that by having the operations of turniixg to 
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the right or to the left done by manually positioning the 
direction of the free wheels, the possibility of 
performing turns in confined spaces proves complicated. 
Furthermore, with this type of device, it also proves 
5 relatively complicated to move at an adequate speed and, 
consequently, for safe and precise handling, training in 
handling is necessary , »^ ^'^^ 

OBJECT OF THE INVENTION 
The object of the present invention is to overcome 
10 the drawbacks mentioned above by means of a system which 
permits the controlled operation of a device propelled by 
electric motor, which is easy to handle without any need 
for intensive training, which can turn in confined spaces 
and which, in spite of being an active motorised element, 
15 behaves with a certain passiveness which translates into 
a sensation of heaviness for the operator which 
contributes to the operator's handling of the device 
being intuitive, very precise, easy and quick. 

DESCRIPTION OF THE INVENTION 
20 In accordance with the invention, the 

aforementioned objects are achieved by means of a system 
for the controlled operation of a device propelled by an 
electric motor which comprises at least two drive wheels 
fitted at opposite ends of an axle, propelled by 
25 electromotive means, and^ means — control for governing 
the propulsion of the drive wheels, in which each drive 
wheel is propelled by an independent electric motor and 
in that each electric motor is provided with independent <-> 
means -e^ — control . In accordance with the invention, these <-> 
30 means — contro l for each electric motor comprise an 
independent power amplifier which amplifies electrical 
signals produced by sensor means, and feeds electric 
power to the electric motor. The sensor means detect the 
mechanical force of pushing and pulling applied to a push 
35 and pull element by a user, and transforms said 

<Coa4:roi> 
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The European patent application EP 0 253 333 
describes a control system for providing power to 
independently driven wheels of a power driven cart for 
transporting medical diagnostic equipment • A manually 
5 engageable handle is mounted to the cart in a position 
allowing a person to exert a manual force on the handle 
in a direction in which it is desired for the cart to 
move. Force sensors are coupled to the handle to sense 
the manual force applied to it in a plane parallel to the 

10 plane on which the cart is to be moved. The force sensors 
provide signals representative of the magnitude and 
direction of the manual force applied to the handle in 
forward, reverse and turning directions. Electronic 
circuits are coupled to the force sensors for providing 

15 control signals to motors driving the wheels of the cart 
for independently controlling direction and velocity of 
movement of the cart. 

The features known in combination from this European 
patent are placed in the preamble of independent claim 1. 

20 



25 



30 



35 
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mechanical force into electrical signals indicating the 
degree of the force (e.g. strong, very strong or weak) 
and the direction (forward or backward) of the mechanical 
force applied in said push and pull element. The 
5 amplifier amplifies the signals in accordance with an 
amplification factor in terms of the weight of the 
device, and feeds the electric motor so that it powers 
the drive wheel in accordance with a torque corresponding 
to the movement ordered by the sensor means . The sensor 
10 means which order each electric motor can be operated 
separately in such a manner that each drive wheel can be 
propelled selectively . 

In a preferred embodiment of the invention, the 
system comes with two wheels each propelled by its own 
15 electric motor ac v/cll as v/ith f irst^^means — oontrr-'l for 
the first electric motor and second independen-l^ "means 
control for the second electric motor. In accordance with 
this embodiment, the first*^ ''means — control comprises 
first sensor means required by a first push and pull 
20 means, and the second means — con - trol comprises second 
sensor means required by a second push and pull means. 
Preferably, the first and the second push and pull 
element, are interconnected through a connecting element 
coupled in such a manner that pulling or pushing the 
25 connecting element by the user can act selectively on the 
first or the second push element. 

In a preferred embodiment of the invention, the 
connecting element is a handle whose extremities act 
respectively on the respective push and pull elements, 
30 which in turn act on the respective sensors. With this 
arrangement, it is achieved that, by pulling or pushing 
the handle, the operator is able to manoeuvr an 
especially easy and comfortable manner. Thus, when the 
handle is situated at the rear of the device and the 
35 operator wishes to start to move forwards, he has only to 




grasp the handle with both hands, one on the left part of 
the handle and the other on its right part, and push it 
with the same force by both hands. In this manner, the 
extremities of the handle shall apply the same pressure 
5 on the two sensors which shall transmit the electrical 
signals corresponding to their respective means'^^&f- 
contr o-l so that both electric motors operate at the same 
speed. When the operator wishes to turn to the right, he 
pushes the handle - with — more — force rn his left hand, so 

10 that the* means of — rrontrnl^ rrF the left side order the 
electric motor on the left to rotate at a greater speed 
than that on the and, consequently, the left drive 

wheel turns more quickly than the right one and, if it is 
wished to turn to the left he pushes - wifc - h — great e r — force 

15 in his right hand in which case th^ means ^ — control of 

motor and the right drive wheel work in a like — manner — fee-lCC"li] 
thafe described above with respect to the manoeuvre of 
turning to the right. When the operator wishes to start 

20 to reverse, he pulls the handle instead of pushing it, in(') 
1 ik e — manner — fe© — that described before with respect to 
moving forwards , 

When the operator wishes to turn the device around, 
he pushes the handle with the opposite hand to that of 

25 the turning direction and simultaneously he pulls the 
handle with his other hand. In this case, the motor and, 
consequently, the drive wheel of the side on which the 

(H) 

operator pulls the handle rotates backwards whilafe the 
drive wheel^'e*- the side on which the operator pushes the 
30 handle rotates in the opposite direction, thereby making 
it possible for the device to "turn around completely. 

Likewise, the operator can select the travelling 
speed by simply pushing or pulling the handle with - more (H-f)} 
•e-i? — looo — force -. 

35 In a preferred embodiment of the system of the 
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invention each of the^ means — eo ntrol also comprises 
first preamplifier means which amplifies the electrical 
signals produced by the sensor means as a function of the 
pushing or pulling force detected, which feeds 
preamplified signals to the power amplifier which 
supplies the drive wheel. In this preferred embodiment, 
it is also especially beneficial that each of th^~means 
of contro J. comprises also for each power amplifier, a 
feedback circuit which compares, by comparator means, the 
true valu^ of 4:hQ electric power supplied to the electric 
motor with the pre-established value of electric power 
necessary .to achieve movement of the drive wheel, and 
transforms differences detected^-^hich arise for example 
when the drive wheel - eontroll o d — by — fefee — 1^-fe-fee^^ is on a 
ramp sloping upwards or downwards-;^ between the true value 
and the pre-established value, into error signals by 
means of which the input electrical signals to the power 
amplifier are altered in order that the latter supply the 
necessary power to the electric motor for it to rotate on 
a basis of the torque required to perform the movement 
ordered by the sensor means. In this manner it is 
achieved that the unevenness of the surface over which 
the device is travelling is automatically offset insofar 
as its possible effect on the motion of the device is 
concerned, and the movement is therefore uniform. 
Appropriately, each feedback circuit comprises a second 
preamplifier means which amplifies the error signals. 

In an especially preferred embodiment of the system 
of the invention, the latter is incorporated into a 
mobile X-ray unit. It is well known these units are very 
heavy (400 - 600 kg, usually) and have to be capable of 
being manoeuvred often in very confined spaces, by 
personnel not accustomed to handling this type of 
apparatus frequently . 

According to the invention, the amplification factor 
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applied by the power amplifier is calculated so that a 
relation is maintained between the weight of the 
propelled device and the application of a reasonable 
force on the push and pull elements by the user. 
5 As sensors for detecting the pushing or pulling 

force applied by the operator, use can be made of load 
cells (like for example extension-measuring gauges), 
pressure detectors, and also piezoelectric, optical, 
magnetic, capacitive and resistive sensors. 
10 As power amplifiers use can be made of standard 

instrumentation amplifiers w hich — a lr e a tiy — rnrrr o r por a^t-e- — a- 
f eedback . circui -fe and preamplifiers for the input signals, 
such as those marketed by the company ANALOGUE DEVICE. 

DESCRIPTION OF THE DRAWINGS 
The invention is described hereunder on the basis 
of an embodiment shown in drawings attached hereto which 
form an integral part of this descriptive specification, 
in which: 

figure 1 shows a schematic block diagram which 
20 shows the basic electronic and electrical elements of the 
system of the invention in an embodiment applied to a 
device propelled by two drive wheels; 

figure 2 shows a schematic block diagram, 
corresponding to figure ,1, of the basic elements related 
25 with the control of th^ i4rgttt. side drive wheel; 

figure 3 shows a schematic plan view of the most 
significant components of the system in the embodiment 
illustrated in figure 1; 

figure 4 is a schematic view of the disposition of 
30 the handle, the left side force sensor and the left side 
push and pull element, shown in figure 3. 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 
As can be appreciated from figure 1, the system 
comprises a force sensor 1 which detects the mechanical 
35 force of pushing +FI or pulling -FX applied by the 
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operator, and transmits signals indicating the forces 
detected to the power amplifier 2. The amplifier 2 
amplifies the signal by a factor Kl and supplies the 
resulting electric power to the left, direct current 
5 motor 3, which powers the left drive wheel 4. A feedback 
circuit 5 which measures the motor current which is 
proportional to the torque, detects any difference 
between the nominal value and the true value and 
generates, in the event of there being differences 
1C between these values, an error signal which is applied to 
the amplifier 2 in addition to the signal received from 
the force sensor 1 ,i^a44 — al^&e — hB obKeTrvedr. Figure 1 also 
shows the layout of the elements for controlling and 
propelling the right wheel, consisting of the right force 
: o sensor which detects the pushinq forces, +FD, ,^^frdi of 

pulling forces, -FD, applied by the operator, the right 
amplifier? the right electric motors' /ft-iL the right 
feedback circuit^^X- For the propulsion of the left wheel, 
an entirely similar layout of elements is provided. 
20 It can be appreciated from figure 2 that the right |*|^ 

side feedback circuit 5 comprises a preamplif ier'l for 
the error signal and another preamplif ier'^>€r for the 
signal received from the force sensor 1. The:" layout shown 
in figure 2 for the right side is entirely similar to the 
25 layout of elements on the l e ft side (not shown in figure 
2). fl^-" 

Figure 3 shows the physi.c.al layout of: the force 
sensors 1,6^, consisting — erf j^i) extension-measuring gauges 
(VISHAY) la, 6^a, the electric motors 3,^/ and ■ the 

30 drive wheels 4,^^ in a mobile X-ray unit'-^>2^ Figure — -S^j-^ 

aloo — ohow g push and pull elements 13, 14 oonoioting — ^^^^ ([lri[ 
spring metal bands, anchored in respective f as tener s 
i7 )^ of the unit''^>2^ framework a -fi d which — a-fJ joined to each 
other, at their outside extremities, by means of a handle 
35 Jk^, It can also be appreciated that, in the embodiment 

nicki cU\/t oulf^^l'\\\ [bicjji]\ \4if^\ II I 4 



-8 



shown in figure 3, the power supply is a set of 
rechargeable batteries JL-©', /i 

Figure 4 shows in greater detail the layout of the 
force sensor la, of the push and pull element'^J^ and of 
its f astener^>5', as well as of the handle yf.^ 

From figures 3 and 4 it can be deduced that when the 

user pulls or pushes the handle'^>T^ this results in a 

forward or backward spring deformation of the band 
iH if 

corresponding ,J^, which deformation is detected by 

the respective extension-measuring gauge la, ^^-^i and 
converted into an electrical signal in accordance with 
that explained above. Due to the flexibility of the bands 
lA^, when the user is not pushing or pulling the 
handle, released either intentionally or accidentally, 
the bands return to their stop position and, as a result, 
the motion of the unit is halted. 

The embodiment illustrated in the figures can be 
applied, by way of example, to a self-propelled mobile X- 
ray unit, of approximately 400 kg in weight. In this case 
use can be made of two GSC electric motors 3^^/^, each 
with a power of 500 W and a torque of 15 Nm, two ANALOGUE 
DEVICE power amplifiers, each of 500 W, which incorporate 
the preamplifiers of the left feedback circuit 5 

and the preamplifiers (not shown) of the right feedback 
circuit To provide the user with a sensation of 

heaviness which permits him to push and pull the unit 
with greater security, it has been calculated that he 
should apply a force, with respect to each hand, of 
between 0 (= stepped) and 4 kg when pushing +FI, -^FD, or 
pulling -FI,'^«<*©-, detectable by the force sensors 1,^^. 
The power amplifiers 2, "f^, multiply these pushing or 
pulling forces by factors KI, KD which can be set for 
example in and feed the corresponding power to the 

electric motors 3,fy so that they can propel the wheels 
with the necessary forces +KIFI, -KIFI, +KDFD, - 
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KDFD. When the operator is moving the unit on a downward 
slope and is pushing with maximuin force of 4 kg, this 
implies the unit will be travelling at the maximum 
attainable speed. When moving the unit over a flat floor 
or on an upward slope, the maximum speed is reduced in 
order to achieve a greater drive force. Depending on the 
force applied, the operator can therefore regulate the 
travelling speed over each surface^ 



J 1 dOc-t ii^'AtC^*^^ cC//^^'U^^t/L^JyLt 
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CLAIMS 

1.-^ System for the controlled operation of a device 
propelled by electric motor^ - vvmich — comprioco at least two 
drive wheels mounted in an axially opposed manner ,111* CCC 
propolled — fey — e lectromotivo moanc ; — aed control means to 
govern the propulsion of the drive wheels, charQcLcr ijjCjd 

bOOQUOQ 

tiJ^/ld^h each drive wheel (4, *^^^) is propelled by an 
independent electric motor (3,1?/) and hF^ransF^ independent 
control means arc provided for each electric motor^ 

which control moanc c ompriGc ^Hui Cp^xinci Ao^o^ tr<c>/y^i/^ 
an independent power amplifier (2, which 
amplifies electrical signals produced by sensor means (1, 
la, , ^^a), and supplies electric power to the 
corresponding electric motor (3,?^); 

thK* sensor means (1, 1^,6^,^03.) detccr tj ^a mechanical 
force (+FI, -FI, +FD, -FD) of pushing (+FI, +FD) and 
pulling (-FI, -FD) applied to a push and pull element 
by a user, and transform said mechanical force 
(+FI, -FX, +FD, -FD) into electrical signals that 
indicate the degree — fe^^te — force and the direction of the 
mechanical force applied on said push and pull element 



35 



amp<*rlfier (2, ? J^) amplifies ttxe-^^'signals in 
^ with an amplif icatiorj.,---^'^ctor (KI, KD) as a^ 
fuoc^ion of the weight_Q^--^'€he device (12) and supplies 
he electric m^t^r'j.n order that it propel^^^-ifne drive 
wheel (S,^.^^'-^r)xn accordance with a torque cj<5^^esponding to 
tJ^er'TTiovement ordered by the sensor m^^lis (1, la, 5, 5a); 
CxCJ^di - the sensor means (1, la,^'^, ) - wh - ich — eont rol — e ach - 
^ electric — mofeo ^ — f-3-7 — ^ — b e ing capable of being operated 
separately in such a way that each drive wheel ^(^, *^^) is 

2. A System in accordance with claim 1, characterised 
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b o oQuoe - it has at least a first and a second 
electric motor (3, 8) as well as first independent 
<^'?means — control for the first electric motor (3) 
and a second independent^ means — Gontrol for the 
second electric motor (V) , the 
contro j : *^^ cBncicting - of dLf irst^ 



first means -erf 



sensor means ^,(1, la) 



required by a first push and. pull element C^^) / and 
nHrnnri 1 y s, thJ^| ci^ntrol means^H concisting — ©^M^second 



sensor means 



pull element'^(^>4^ 



a) required by a second push and 



A System in accordance with claim 1 or 



characterised 



accorc 



2, 

©e- each one of the control means 
consi s t s also a first preamplifier means'^ C^i^T^ 

which amplifies the electrical signals produced by 
the sensor means (1, la,^'^, ^^a) as a function of the 
pushing or pulling force detected (+FI, -FI, +FD, - 
FD), which applies preamplified signals to the power 
amplifier (2,'^'^) which feeds the drive wheel. 
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System in accordance with claim 1, 2 oTy^3 f 
characterised because each one of the control means 
consists of in addition for each power ^.rr^flifier {2, 
6), a feedback circuit (5, 9) whichKc:ompares ^ by 
means of a comparator means, the true value of the 
electric power fed to the eleptric motor with the 
pre-established nominal valine of the electric power 
needed to achieve movemepft of the drive wheel, and 
transforms differences detected between the true 
value and the m?^-established value into error 
signals (+11, r -ID) by means of which the 

electrical iffput signals to the power amplifier are 
altered order that the latter supply the 

necea^g^ry power (-J-KFI, -KFI, +KFD, -KFD) to the 
eL^tric motor (3, 7) in order that it can rotate on 
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)Q basis of the torqu^g.^^^i^^Hed'^o produce the movement ^ 
) '7 ordered bv^Ji^^-^^'s'eri^ means (1, la, 5, 5a). / 

^ . A System in accordance with claim 4, characterised 
5 becauc e - the feedback circuit (5fiO0) c onsists — a 

second preamplifier means /l^^) which amplifies the 
error signals (+11, -II). 

5 ^. ^ A system in accordance with claim 2, characterised ]) 'f( 
10 becaus e the first and the second push and pull 

elements ('^^ which are connected to the first 

and second force sensors (1, la r are coupled 
to each other through a connecting element* r 
said coupling being in such a manner that the 
15 pulling or pushing of the connecting element ^(^>^) by 

the user can act selectively on the first 1^(2^) or 
the second.^'^ij,^ push element. 

() ' A System in accordance with claim 5*^, characterised ))-(( 
20 b ccau - ^^^c the first and second push or pull elements 

[L({y^,h\^ connected to the first and second force 
sensors (1, la,^;^,^^a), and the connecting element 
l'liyf)i configure an assembly formed by a handle. 

25 1^^. ^ System in accordance with claim 0' / or 

characterised^^ bocauoc the push or pull elements {)^,^^ 
15^1/^) are formed by bands whose first extremities are 
coupled to the connecting element {^yf)^ and whose 
second extremities are held immobile in fasteners 

30 and^^ bocau ' OG the first and second force 

sensors (1, la,^^, ^^a) are extension-measuring 
gauges (la^^^a) arranged on the bands in 
such a manner that when the connecting element is 
pushed or pulled, a deformation arises in the 

35 corresponding band '^^1^ *^*>^) , said extension being 
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detected by the pertinent gauge (la,*'^a). 

h^- A System in accordance w^th any one of the previous 
claims, characterised^^ becauso -it — rs — incorporatod-. in - 
a mobile X-ray unit. 

10. System in accordance with claim^JUy--'''^aracterised 
because the amplification f^j3*t5r (K) is established 
as a function of tjie^-'weight of the device (12) 
propelled an^.,>ttIeapplication of a reasonable force 
to th^-.-pTish and pull elements (13, 14) by the user. 
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ABSTRACT 



SYSTEM FOR THE CONTROLLED OPERATION OF A DEVICE 



DRIVEN BY ELECTRIC MOTOR 



A system is described .£or the controlled propulsion 
of a transporting devic€?('wHL€;h — consists — &€ at least two 
drive wheels propelled by electromotive means, in which 
system at least two drive wheels are each propelled by 
independent electric motors; each electric motor receives 
electric powei through an independent power amplifier 
which amplifies electrical signals produced by sensor 
means; the sensor means detect a mechanical force applied 
on a push and pull element, and convert said mechanical 
force into electrical signals which indicate the degree 
and the direction of the mechanical force applied on said 
push and pull element; and the amplifier amplifies the 
signal in accordance with a factor which is a function of 
the weight that the trolley has to move and it feeds the 
electric motor so it can power the drive motor in 
accordance with a torque corresponding to the movement 
ordered through the sensor means. 





FIG. 3 
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The present invention lies within the technical 
field of devices propelled by an electromotive force and 
particularly in the sector of drive systems for electric 
trolleys and self-propelled devices. 



At present, devices powered by electric motor, such 
as trolleys, fork-lifts or platforms for transporting 
loads, merchandise, pallets, crates, etc., jacks and 
self-propelled instruments like for example mobile X-ray 
units, find application in a plurality of industrial and 
commercial sectors . 

Such devices are usually propelled by one or more 
drive wheels operated by electric motors, with the 
facility for the operator to select between functions of 
start/stop, forward/reverse movement and, in some cases, 
travelling speed. This type of device is handled by an 
operator standing on the floor, who controls the 
direction and, where appropriate, the travelling speed by 
means of controls corresponding to the functions 
mentioned which are usually situated on a lever or bar 
which in order to direct the device to the left or to the 
right, is usually coupled to a frame or platform having 
one or more wheels which turn freely which in turn is 
swivel-coupled to the front or rear part of the body of 
the device, so that the displacing of the bar or lever to 
the right or to the left permits the device to be turned 
to the right or to the left. 

These conventional devices, although very useful, 
have a number of drawbacks . 

In this sense, a first drawback of the conventional 
devices is that by having the operations of turning to 
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the right or to the left done by manually positioning the 
direction of the free wheels, the possibility of 
performing turns in confined spaces proves complicated. 
Furthermore, with this type of device, it also proves 
relatively complicated to move at an adequate speed and, 
consequently, for safe and precise handling, training in 
handling is necessary* 

OBJECT OF THE INVENTION 
The object of the present invention is to overcome 
the drawbacks mentioned above by means of a system which 
permits the controlled operation of a device propelled by 
electric motor, which is easy to handle without any need 
for intensive training, which can turn in confined spaces 
and which, in spite of being an active motorised element, 
behaves with a certain passiveness which translates into 
a sensation of heaviness for the operator which 
contributes to the operator's handling of the device 
being intuitive, very precise, easy and quick. 

DESCRIPTION OF THE INVENTION 
In accordance with the invention, the 
aforementioned objects are achieved by means of a system 
for the controlled operation of a device propelled by an 
electric motor which comprises at least two drive wheels 
fitted at opposite ends of an axle, propelled by 
electromotive means, and means of control for governing 
the propulsion of the drive wheels, in which each drive 
wheel is propelled by an independent electric motor and 
in that each electric motor is provided with independent 
means of control. In accordance with the invention, these 
means of control for each electric motor comprise an 
independent power amplifier which amplifies electrical 
signals produced by sensor means, and feeds electric 
power to the electric motor. The sensor means detect the 
mechanical force of pushing and pulling applied to a push 
and pull element by a user, and transforms said 
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mechanical force into electrical signals indicating the 
degree of the force (e.g. strong, very strong or weak) 
and the direction (forward or backward) of the mechanical 
force applied in said push and pull element. The 
amplifier amplifies the signals in accordance with an 
amplification factor in terms of the weight of the 
device, and feeds the electric motor so that it powers 
the drive wheel in accordance with a torque corresponding 
to the movement ordered by the sensor means. The sensor 
means which order each electric motor can be operated 
separately in such a manner that each drive wheel can be 
propelled selectively . 

In a preferred embodiment of the invention, the 
system comes with two wheels each propelled by its own 
electric motor as well as with first means of control for 
the first electric motor and second independent means of 
control for the second electric motor. In accordance with 
this embodiment, the first means of control comprises 
first sensor means required by a first push and pull 
means, and the second means of control comprises second 
sensor means required by a second push and pull means. 
Preferably, the first and the second push and pull 
element, are interconnected through a connecting element 
coupled in such a manner that pulling or pushing the 
connecting element by the user can act selectively on the 
first or the second push element. 

In a preferred embodiment of the invention, the 
connecting element is a handle whose extremities act 
respectively on the respective push and pull elements, 
which in turn act on the respective sensors. With this 
arrangement, it is achieved that, by pulling or pushing 
the handle, the operator is able to manoeuvre is an 
especially easy and comfortable manner. Thus, when the 
handle is situated at the rear of the device and the 
operator wishes to start to move forwards, he has only to 



grasp the handle with both hands, one on the left part of 
the handle and the other on its right part, and push it 
with the same force by both hands. In this manner, the 
extremities of the handle shall apply the same pressure 
5 on the two sensors which shall transmit the electrical 
signals corresponding to their respective means of 
control so that both electric motors operate at the same 
speed. When the operator wishes to turn to the right, he 
pushes the handle with more force in his left hand, so 
10 that the means of control of the left side order the 
electric motor on the left to rotate at a greater speed 
than that on the left and, consequently, the left drive 
wheel turns more quickly than the right one and, if it is 
wished to turn to the left he pushes with greater force 
15 in his right hand in which case the means of control of 
the right side and, consequently, the right side electric 
motor and the right drive wheel work in a like manner to 
that described above with respect to the manoeuvre of 
turning to the right. When the operator wishes to start 
20 to reverse, he pulls the handle instead of pushing it, in 
like manner to that described before with respect to 
moving forwards . 

When the operator wishes to turn the device around, 
he pushes the handle with the opposite hand to that of 
25 the turning direction and simultaneously he pulls the 
handle with his other hand. In this case, the motor and, 
consequently, the drive wheel of the side on which the 
operator pulls the handle rotates backwards whilst the 
drive wheel of the side on which the operator pushes the 
30 handle rotates in the opposite direction, thereby making 
it possible for the device to turn around completely. 

Likewise, the operator can select the travelling 
speed by simply pushing or pulling the handle with more 
or less force. 

35 In a preferred embodiment of the system of the 
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invention each of the means of control also comprises 
first preamplifier means which amplifies the electrical 
signals produced by the sensor means as a function of the 
pushing or pulling force detected, which feeds 
preamplified signals to the power amplifier which 
supplies the drive wheel. In this preferred embodiment, 
it is also especially beneficial that each of the means 
of control comprises also for each power amplifier, a 
feedback circuit which compares, by comparator means, the 
true value of the electric power supplied to the electric 
motor with the pre-established value of electric power 
necessary to achieve movement of the drive wheel, and 
transform differences detected, which arise for example 
when the drive wheel controlled by the latter is on a 
ramp sloping upwards or downwards, between the true value 
and the pre-established value, inLo error signals by 
means of which the input electrical signals to the power 
amplifier are altered in order that the latter supply the 
necessary power to the electric motor for it to rotate on 
a basis of the torque required to perform the movement 
ordered by the sensor means . In this manner it is 
achieved that the unevenness of the surface over which 
the device is travelling is automatically offset insofar 
as its possible effect on the motion of the device is 
concerned, and the movement is therefore uniform. 
Appropriately, each feedback circuit comprises a second 
preamplifier means which amplifies the error signals. 

In an especially preferred embodiment of the system 
of the invention, the latter is incorporated into a 
mobile X-ray unit. It is well known these units are very 
heavy (400 - 600 kg, usually) and have to be capable of 
being manoeuvred often in very confined spaces, by 
personnel not accustomed to handling this type of 
apparatus frequently . 

According to the invention, the amplification factor 
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applied by the power amplifier is calculated so that a 
relation is maintained between the weight of the 
propelled device and the application of a reasonable 
force on the push and pull elements by the user. 

As sensors for detecting the pushing or pulling 
force applied by the operator, use can be made of load 
cells (like for example extension-measuring gauges), 
pressure detectors, and also piezoelectric, optical, 
magnetic, capacitive and resistive sensors. 

As power amplifiers use can be made of standard 
instrumentation amplifiers which already incorporate a 
feedback circuit and preamplifiers for the input signals, 
such as those marketed by the company ANALOGUE DEVICE. 

DESCRIPTION OF THE DRAWINGS 
The invention is described hereunder on the basis 
of an embodiment shown in drawings attached hereto whicn 
form an integral part of this descriptive specification, 
in which: 

figure 1 shows a schematic block diagram which 
shows the basic electronic and electrical elements of the 
system of the invention in an embodiment applied to a 
device propelled by two drive wheels; 

figure 2 shows a schematic block diagram, 
corresponding to figure 1, of the basic elements related 
with the control of the right side drive wheel; 

figure 3 shows a schematic plan view of the most 
significant components of the system in the embodiment 
illustrated in figure 1; 

figure 4 is a schematic view of the disposition of 
the handle, the left side force sensor and the left side 
push and pull element, shown in figure 3. 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 
As can be appreciated from figure 1, the system 
comprises a force sensor 1 which detects the mechanical 
force of pushing +FI or pulling -FI applied by the 



operator, and transmits signals indicating the forces 
detected to the power amplifier 2. The amplifier 2 
amplifies the signal by a factor K and supplies the 
resulting electric power to the left, direct current 
motor 3, which powers the left drive wheel 4. A feedback 
circuit 5 which measures the motor current which is 
proportional to the torque, detects any difference 
between the nominal value and the true value and 
generates, in the event of there being differences 
between these values, an error signal which is applied to 
the amplifier 2 in addition to the signal received from 
the force sensor 1 can also be observed. Figure 1 also 
shows the layout of the elements for controlling and 
propelling the right wheel, consisting of the right force 
sensor 5 which detects the pushing forces, +FD, and 
pulling forces, -FD, applied by the operator, the right 
amplifier, the right electric motor 7 and the right 
feedback circuit 9. For the propulsion of the left wheel, 
an entirely similar layout of elements is provided. 

It can be appreciated from figure 2 that the right 
side feedback circuit 5 comprises a preamplifier 9 for 
the error signal and another preamplifier 10 for the 
signal received from the force sensor 1. The layout shown 
in figure 2 for the right side is entirely similar to the 
layout of elements on the left side (not shown in figure 
2) . 

Figure 3 shows the physical layout of the force 
sensors 1, 5, consisting of extension-measuring gauges 
(VISHAY) la, 5a, of the electric motors 3, 7 and of the 
drive wheels 4, 8 in a mobile X-ray unit 12. Figure 3 
also shows push and pull elements 13, 14 consisting of 
spring metal bands, anchored in respective fasteners 15, 
16 of the unit 12 framework and which are joined to each 
other, at their outside extremities, by means of a handle 
17. It can also be appreciated that, in the embodiment 
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shown in figure 3, the power supply is a set of 
rechargeable batteries 18, 

Figure 4 shows in greater detail the layout of the 
force sensor la, of the push and pull element 13 and of 
its fastener 15, as well as of the handle 17. 

From figures 3 and 4 it can be deduced that when the 
user pulls or pushes the handle 17, this results in a 
forward or backward spring deformation of the band 
corresponding 13, 14, which deformation is detected by 
the respective extension-measuring gauge la, 5a and 
converted into an electrical signal in accordance with 
that explained above. Due to the flexibility of the bands 
13, 14, when the user is not pushing or pulling the 
handle, released either intentionally or accidentally, 
the bands return to their stop position and, as a result, 
the iuoLion of Liie Unit is halted. 

The embodiment illustrated in the figures can be 
applied, by way of example, to a self-propelled mobile X- 
ray unit, of approximately 400 kg in weight. In this case 
use can be made of two GSC electric motors 3, 7, each 
with a power of 5 00 W and a torque of 15 Nm, two ANALOGUE 
DEVICE power amplifiers, each of 500 W, which incorporate 
the preamplifiers 10, 11 of the left feedback circuit 5 
and the preamplifiers (not shown) of the right feedback 
circuit 9. To provide the user with a sensation of 
heaviness which permits him to push and pull the unit 
with greater security, it has been calculated that he 
should apply a force, with respect to each hand, of 
between 0 (= stopped) and 4 kg when pushing +FI, -FD, or 
pulling -FI, +FD, detectable by the force sensors 1, 5. 
The power amplifiers 2, 6, multiply these pushing or 
pulling forces by factors -KI, KD which can be set for 
example in 10 and feed the corresponding power to the 
electric motors 3, 7 so that they can propel the wheels 
4, 8 with the necessary forces +KIFI, -KIFI, +KDFD, - 
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KDFD. When the operator is moving the unit on a downward 
slope and is pushing with maximum force of 4 kg, this 
implies the unit will be travelling at the maximum 
attainable speed. When moving the unit over a flat floor 
5 or on an upward slope, the maximum speed is reduced in 
order to achieve a greater drive force. Depending on the 
force applied, the operator can therefore regulate the 
travelling speed over each surface. 
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CLAIMS 

1,— System for the controlled operation of a device 
propelled by electric motor which comprises at least two 
drive wheels mounted in an axially opposed manner, 
5 propelled by electromotive means, and control means to 
govern the propulsion of the drive wheels, characterised 
because 

each drive wheel (4, 8) is propelled by an 
independent electric motor (3, 7) and because independent 
10 control means are provided for each electric motor (3, 
7), which control means comprise 

an independent power amplifier (2, 6) which 
amplifies electrical signals produced by sensor means (1, 
la, 5, 5a), and supplies electric power to the 
15 corresponding electric motor (3, 7); where 

the sensor means (1, la, 5, 5a) detect a mechanical 
force (+FI, -FI, +FD, -FD) of pushing (+FI, +FD) and 
pulling (-FI, -FD) applied to a push and pull element 
(13, 14) by a user, and transform said mechanical force 
20 (+FI, -FI, +FD, -FD) into electrical signals that 
indicate the degree of the force and the direction of the 
mechanical force applied on said push and pull element 
(13, 14); 

the amplifier (2, 6) amplifies the signals in 
25 accordance with an amplification factor (KI, KD) as a 
function of the weight of the device (12) and supplies 
the electric motor in order that it propel the drive 
wheel (5, 8) in accordance with a torque corresponding to 
the movement ordered by the sensor means (1, la, 5, 5a); 
30 the sensor means (1, la, 5, 5a) which control each 

electric motor (3, 7) being capable of being operated 
separately in such a way that each drive wheel (5, 8) is 
powered selectively . 
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2. System in accordance with claim 1, characterised 



because it has at least a first and a second 
electric motor (3, 8) as well as first independent 
means of control for the first electric motor (3) 
and a second independent means of control for the 
second electric motor (7), the first means of 
control consisting of first: sensor means (1, la) 
required by a first push and pull element (13), and 
secondly: the control means consisting of second 
sensor means (5, 5a) required by a second push and 
pull element (14). 

System in accordance with claim 1 or 2, 
characterised because each one of the control means 
consists also of a first preamplifier means (11) 
which amplifies the electrical signals produced by 
the sensor means (1, la, 5, 5a) as a function of the 
pushing or pulling force detected (+FI, -FI, - 
FD), which applies preamplified signals to the power 
amplifier (2, 6) which feeds the drive wheel. 

System in accordance with claim 1, 2 or 3, 
characterised because each one of the control means 
consists of in addition for each power amplifier (2, 
6), a feedback circuit (5, 9) which compares, by 
means of a comparator means, the true value of the 
electric power fed to the electric motor with the 
pre-established nominal value of the electric power 
needed to achieve movement of the drive wheel, and 
transforms differences detected between the true 
value and the pre-established value into error 
signals (+11, -II, +ID, -ID) by means of which the 
electrical input signals to the power amplifier are 
altered in order that the latter supply the 
necessary power (+KFI, -KFI, +KFD, -KFD) to the 
electric motor (3, 7) in order that it can rotate on 
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basis of the torque needed to produce the movement 
ordered by the sensor means (1, la, 5, 5a). 

System in accordance with claim 4, characterised 
because the feedback circuit (5, 9) consists of a 
second preamplifier means (10) which amplifies the 
error signals (+11, -II), 

A system in accordance with claim 2, characterised 
because the first and the second push and pull 
element (13, 14) which are connected to the first 
and second force sensors (1, la, 5, 5a), are coupled 
to each other through a connecting element (17), 
said coupling being in such a manner that the 
pulling or pushing of the connecting element (17) by 
the user can act selectively on che first (13) or 
the second (14) push element. 

System in accordance with claim 6, characterised 
because the first and second push or pull elements 
(13, 14) connected to the first and second force 
sensors (1, la, 5, 5a), and the connecting element 
(17), configure an assembly formed by a handle. 

System in accordance with claim 6 or 7, 
characterised because the push or pull elements (13, 
14) are formed by bands whose first extremities are 
coupled to the connecting element (17) and whose 
second extremities are held immobile in fasteners 
(15, 16), and because the first and second force 
sensors (1, la, 5, 5a) are extension-measuring 
gauges (la, 5a) arranged on the bands (13, 14) in 
such a manner that when the connecting element is 
pushed or pulled, a deformation arises in the 
corresponding band (13, 14), said extension being 
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detected by the pertinent gauge (la, 5a). 

System in accordance with any one of the previous 
claims, characterised because it is incorporated in 
a mobile X-ray unit. 

System in accordance with claim 1, characterised 
because the amplification factor (K) is established 
as a function of the weight of the device (12) 
propelled and the application of a reasonable force 
to the push and pull elements (13, 14) by the user. 
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ABSTRACT 
SYSTEM FOR THE CONTROLLED OPERATION OF A DEVICE 
DRIVEN BY ELECTRIC MOTOR 

A system is described for the controlled propulsion 
of a transporting device which consists of at least two 
drive wheels propelled by electromotive means, in which 
system at least two drive wheels are each propelled by 
independent electric motors; each electric motor receives 
electric power through an independent power amplifier 
which amplifies electrical signals produced by sensor 
means; the sensor means detect a mechanical force applied 
on a push and pull element, and convert said mechanical 
force into electrical signals which indicate the degree 
and the direction of the mechanical force applied on said 
push anci pull elernenc; aud che ampliTier aiupliries ciie 
signal in accordance with a factor which is a function of 
the weight that the trolley has to move and it feeds the 
electric motor so it can power the drive motor in 
accordance with a torque corresponding to the movement 
ordered through the sensor means. 



